INTRODUCTION
This paper is concerned solely with maternal mortality and not with maternal morbidity, neonatal mortality, or the stillbirth rate. Maternal morbidity is expressed as the number of deaths per 1,000 births. "Births" meant "live births" until stillbirth registration was introduced in 1927; thereafter, it meant "total births", i.e. live + still births.
Maternal deaths were traditionally divided into two main groups: (1) associated deaths; (2) puerperal deaths. (They are now known as "indirect" and "direct" obstetric deaths.) (1) Associated deaths were deaths from some incidental illness (for example, phthisis, typhoid, or pneumonia) during pregnancy or the lying-in period. Associated deaths were included in most accounts of matemal deaths before death registration (1838) and in many private reports even in the second half of the nineteenth century. They were also included, at least partially, in some of the early reports of the Registrar General up to 1864. (2) Puerperal deaths were divided into two main groups. (A) Puerperal fever or puerperal sepsis -sometimes described as "metria" or "puerperal pyaemia" in the eighteenth and nineteenth centuries. (B) Accidents of childbirth, which consisted of all other puerperal causes of death. Deaths from haemorrhage (ante-or post-natal) and toxaemia (pre-eclampsia and eclampsia) were the two main groups.
Maternal deaths are deaths occurring in pregnancy, labour, or the lying-in period. The latter was not clearly defined before the mid-nineteenth century and some late deaths were included in early reports. Then it became the convention that the lying-in period was one month from birth: today, for registration purposes, it is six weeks.
For the purpose of this paper, factors which affected the level of maternal mortality are divided broadly into two groups. (1) Clinical factors which include every aspect of obstetric knowledge, education, care (including availability of care provided by midwives and medical practitioners). (2) Social and economic factors operating through their effect on the health of the mother.
*Irvine Loudon, DM All these reports were concerned with the absence of any significant, let alone sustained, improvement in matemal mortality.5 All were also convinced that many of the deaths could have been prevented.6 Although there are no national statistics before 1838, data from a number of sources will be considered here which suggest that a similar level of maternal mortality may have prevailed from the early nineteenth century. If that is the case, there was little alteration in maternal mortality ' Maternal mortality', Reports on public health and medical subjects, No in spite of the general and particular advance of the science and art of medicine in its application to childbirth and in spite of efforts made and arrangements designed to reduce this death rate, the mortality remains, on the whole, unimproved." Interim report ofthe Departmental Committee on Maternal Mortality and Morbidity, London, Ministry of Health, HMSO, 1932. 6"The death rate persists at the present unsatisfactory level chiefly because the essential factors prejudicial to betterment are permitted to continue -not because we are ignorant of them but because we have not sufficient determination to remove them." Munro Kerr, op. cit., note Irvine Loudon for more than a century before the mid-1 930s. It is not hard to understand why, for so long, the statistics of maternal mortality remained a continual reproach to the practitioners of obstetrics. It was not until 1936 that maternal mortality rates began to fall.7 When they did, the fall was sudden, profound, and sustained. There is no more remarkable change in any health statistic during the twentieth century (figs. 1 and 2). There can be little doubt that this change was initiated by the introduction of the sulphonamides,8 but after the first few years it cannot have been the only factor. The reasons for the fall are discussed very briefly as a postscript to this paper, but a detailed discussion lies outside the scope of the study, which falls into three main sections.
In the first section the distribution of obstetric care between medical men and midwives is examined, and in the second, the position of obstetrics within the medical profession. Both are essential preliminaries to the third and main section in which an examination of the statistics is used as a means of investigating the standards of maternal health and obstetric care between the beginning of the nineteenth century and 1935.
WHO UNDERTOOK THE DELIVERIES?
Before 1730, midwives enjoyed a virtual monopoly of normal midwifery in London and probably an absolute monopoly in the provinces. The traditional view is that man-midwifery was rare or nonexistent before the early eighteenth century.9 Wilson, however, has shown convincingly that the term "man-midwife" was used in England in the early seventeenth century and that man-midwifery was probably a more or less routine part of surgical practice throughout that century. Nevertheless, the role of the surgeon was almost certainly that of intervention in abnormal labours when instruments were required."0 The remarkable innovation of the 1730s was the attendance of medical practitioners at normal labours which they had agreed to attend beforehand. Until that period, it is reasonable to assume that most surgeons had little or no experience of normal labours, and, indeed, the mechanism of labour was not understood.1" 7W. Taylor and M. Dauncey, 'Changing pattern of mortality in England and Wales. II. Maternal mortality',Br. J.prevent. soc. Med., 1954,8, 172-175 , concluded that 1937 was "the firstyearof sustained decline" in maternal mortality. They analysed the falls separately for deaths from puerperal sepsis, haemorrhage, and toxaemia and concluded that the introduction of prontosil was "one of the rare situations which endorse the identification of an agency of major importance as contributory to a statistical trend". "The first sulphonamide to be used in clinical practice (by E. Anselm in 1935) was prontosil. The classic paper on the treatment of puerperal fever with this drug was Leonard Colebrook and MWave Kenny, ' Treatment with prontosil of puerperal infections due to haemolytic streptococci ', Lancet, 1936, ii: 1319-1322. In this, they showed that treated patients suffered a mortality rate of four per cent compared to twenty per cent for untreated patients. Fortunately, over ninety-five per cent of puerperal infections were sulphonamide-sensitive. Colebrook and Kenny presented their results with commendable caution. See F. Hawking and J. Stewart Lawrence, The sulphonamides, London, H.K. Lewis, 1950 Deaths in childbed Why this remarkable change should have occurred when it did is debatable. As Wilson points out, "fashion and forceps" is the traditional explanation. In other words, that just as surgeons were becoming more fashionable, forceps were discovered in 173012 and conferred great power and prestige on the man-midwife. At the same time, the establishment of lying-in hospitals, dominated by medical men, advertised the place of men in midwifery."3 According to this view, forceps were the key to understanding the beginning of obstetrics as a branch of medicine. But the explanation is unsatisfactory. An alternative explanation may be the change that was taking place in the rank-and-file practitioners. About 1730, the surgeon-apothecary experienced a substantial rise in status and prosperity as he expanded his activities and looked for new openings in the thriving business of medical practice." Man-midwifery was an additional source of income and an excellent way to acquire and to keep a practice of regular patients. The expansion in the activity of the rank-and-file practitioners was accompanied by a demand for better medical education. Hospital training commenced around the middle of the eighteenth century and it was often combined with attendance at private courses in midwifery. Smellie arrived in London in 1739 and began teaching."5 One of his pupils was Richard Kay from Lancashire, who attended two courses of midwifery with Smellie in 1744.16 Kay's account of a course consisting of lectures followed by attendance at labours, first with Smellie and then on his own, must be one of the earliest accounts of a system of training which became routine by the nineteenth century.
Between 1750 and 1800, medical practitioners had established themselves as the proper attendants at all complicated labours and at as many normal ones as women would choose to employ them. While the opportunities for obstetric training increased rapidly for medical students, for midwives it remained with very few exceptions simply a process of "picking up" the art from the older woman. ' licensing of midwives by bishops, (which never contributed substantial numbers) ceased during the eighteenth century,'8 and the competence and education of women who adopted the role of midwife varied widely;"' but the only possible definition of midwives before the Midwives' Act of 1902 -a definition that says nothing about background or training -is that they were women who earned their living partly or entirely by the practice of midwifery and were recognized within their community for the possession of expertise in deliveries.
It is certain that the number of medical men practising midwifery increased rapidly between 1730 and 1800, and that the midwives bitterly resented this invasion of what they believed was their territory. John Blunt was one of a number of laymen and medical men who joined forces with the midwives to attack man-midwifery. In 1793 he complained that "... there are 99 men-midwives for one midwife, and that the male practitioners are still increasing insomuch that five new ones (some men and some boys) have set up in one street near my house, within 200 yards of each other, during the last six months."' It is likely that this was a gross exaggeration; but his statement underlines the increase in the involvement of medical practitioners in midwifery.
From the middle of the eighteenth century, therefore, the following options were available to pregnant women: delivery at home by a medical practitioner or by a midwife; delivery as an in-patient in a lying-in hospital; or as an out-patient under the care of a dispensary or lying-in charity; or unattended delivery, meaning that labour took place in the absence of any "professional" (in the widest sense of that term) assistance. Unattended deliveries were still the rule in North Wales,2' and probably elsewhere in Britain, even at the end of the nineteenth century.
There 
Deaths in childbed
In 1806, for example, a number of reports of practice in the provinces were published, some of which included relative numbers of midwives and medical men.' In Nottingham, for instance, there were at the beginning of the nineteenth century "15 surgeon-apothecaries all practising as men-midwives, and 11 midwives all uninstructed". In "the district of Nottinghamshire", however, there were "25 surgeon-apothecaries all undertaking midwifery and 123 midwives, all uninstructed".24 This report was in general confirmed by accounts from other provincial areas.
Matthew Flinders (1750-1802) of Donington in Lincolnshire, who practised as a surgeon-apothecary, was probably a typical country practitioner of the last quarter of the eighteenth century. He undertook normal midwifery on a routine basis and recorded in his diary his attendance at many normal labours, always noting the time he arrived at the patient's house and the time he left. In 1775, he attended forty-three deliveries, staying at the bedside from the onset of labour until its completion, often for twelve hours or more. In March 1775, he attended two cases in succession and noted that he "had not been in bed or my boots off for 40 hours". All except a few of the cases were described as "easy", "normal", or "excellent" labours, or Responsibility for midwifery fell, therefore, to the general practitioners when they emerged under that name in the second and third decades of the nineteenth century, proclaiming themselves as "general practitioners in physic, surgery, pharmacy and midwifery". From 1815, it was customary for most general practitioners to hold the Licence of the Society of Apothecaries and the diploma of Membership of the College of Surgeons. At first, neither qualification included an examination in midwifery, so that it was alone in that "there are no means of ascertaining the qualifications of persons who take it in charge".35 The history of the education of the general practitioner from 1815 was notable for an ever-increasing emphasis on the biological sciences, physic, surgery, and pathology. Obstetrics had to struggle desperately for a proper place in the curriculum.
In 1827, twelve years after it was introduced, the Licence of the Society of Apothecaries included for the first time the requirement that students should have attended two courses of lectures on midwifery, and the revised regulations in 1835 added "practical instruction" to this requirement. But and was re-established in 1858.) This, together with the details of examinations given above, simply underlines the low regard for obstetrics which sprang from the rejection of midwifery by the medical corporations. Donnison has described how obstetricians were snubbed in society by people who would consider physicians and surgeons as socially acceptable.38
Thus obstetrics was regarded, even at the end of the nineteenth century, as an "extra" not worthy of the time devoted by students to the study of physic, surgery, or the pre-clinical sciences. Dr Elizabeth Garrett Anderson in 1898 saw a direct connexion between the low status of midwifery and the high rate of maternal mortality:
It is unfortunately true that the puerperal mortality all over England is higher than it ought to be.... The responsibility for this rests in great measure with the examining bodies. When they recognise that a sound and extensive knowledge of practical midwifery is infinitely more important to a practitioner than a minute acquaintance with organic chemistry and with the refinements of physiology there will be a chance of improvement, but not till then .... If every medical student were compelled to spend six months in acquiring skill in midwifery, the puerperal mortality all over the country would soon approach that which I think it is at the present moment in the London maternity charities, namely, about 1 in 500.39
In spite of its poor rating in medical schools, general practitioners embraced the practice of midwifery. It rapidly became the accepted wisdom that the key to success as a family doctor lay in the successful practice of midwifery. "The successful practice of midwifery... at the outset of life as surely establishes a professional man's reputation as the contrary retards his progress", wrote a Bridgewater practitioner in 1844.40 Likewise, a maternal death was the most tragic and disturbing event in general practice. Even when such deaths were common, they could ruin a reputation. "The unfortunate termination of a surgical or medical case", wrote a general practitioner in 1809,"will in time be forgotten; but the unlucky death of a midwifery patient (and chance has too great an influence in these cases) begets the greatest distrust, and often ruins his reputation and future prospects for ever".41
John Greene Crosse of Norwich, well known as a hospital surgeon, spent much of his time attending midwifery cases, both as the normal attendant and through being called in by other practitioners as a consultant. One of the first he attended, just after arriving in Norwich in 1815, happened to die of sepsis through no fault of Crosse's. "Donnison, op. cit., note 9 above, pp.42-43 "9Elizabeth Garrett Anderson, 'Deaths in childbirth', Br. med. J., 1898, ii: 839-840, 927. 40Toogood, op. cit., note 12 above. Until recently, it was common for vacant partnerships or assistantships in general practice to include the words "midwifery essential".
4'"H' (Letter) Med. phys. J., 1809, 21: 382-385. Amongst the labouring classes of the nineteenth century there seems to have been a fatalistic acceptance of infant mortality, possibly because of the large families. Thus the statement of a mother, for instance, that she had borne nine children and "lost" five in childhood, was a commonplace. The same fatalism did not apply to maternal deaths. Midwives and medical men tended to be held directly responsible for the tragedy of a dead mother.
Unfortunately, through his attendance on this case he was unable to attend a poor woman whom he had promised to deliver free of charge. The latter was therefore delivered by an "ignorant old woman" and came to no harm. This episode so damaged his reputation that it was over three years before he could begin to build what was to become a very large practice in midwifery.42 The readiness with which the practitioner was blamed was confirmed at the end of the century by Dr Rentoul:
When a hearse follows us into a street after a confinement it is most likely to ruin our practice in that particular street; for the nurses and others begin saying that puerperal fever has followed us. We are accused first, the nurse next, and after that the house, the sanitary arrangements.... It comes to this that practically every doctor who loses a confinement case receives very great blame, no matter whether he deserves it or not, very serious blame indeed. '3 Midwifery was essential to retain the patients in general practice, but it was risky, anxious, time-consuming, and, in view of the hours spent, not profitable financially." Moreover, it was undertaken against a background of poor obstetric education. Most who started in general practice had only the dimmest idea of the conduct of normal, let alone complicated, labours, and learnt by hard and often bitter experience. The opinion of Mr Brown, MRCS, LSA, was echoed over and over again by his fellow practitioners: "I have no hesitation in saying, after more than thirty years' experience as student and practitioner that midwifery is the most anxious and trying of all medical work and to be successfully practised calls for more skill, care and presence of mind on the part of the medical man than any other branch of medicine."45
The concept of the general practitioner as the family doctor, which grew steadily through the second half of the nineteenth century, was centred around the delivery of the baby.46 The young family doctor would deliver the baby, and, if it was a girl, attend her through infancy and childhood and inquire tenderly after her progress until she, too, engaged him to deliver the next generation of the family. A general practitioner might loathe the long night vigils and the anxiety of midwifery, but he had to conform. Small wonder, therefore, that general practitioners were so possessive about midwifery. Their opposition to the Midwives' Act is not one of the happier episodes in the history of general practice, but it is easy to understand the roots of their opposition.47 MATERNAL MORTALITY BEFORE 1850 There are no reliable estimates of maternal mortality before, at the earliest, the late eighteenth century. Eccles suggested an average rate of twenty-one per 1 
The Dispensaries and Private Practice
How do these values compare to those of midwifery practice in the late eighteenth century and the first half of the nineteenth century? The answers are summarized in tables 2 and 3, which include the statistics of private and dispensary practice respectively. The reports in these tables were chosen with care on the basis of evidence of careful written records kept, in many cases, over a period of several decades. A number of reports where the author depended on his memory, or the number of cases was too small, were rejected. Individually, the reports may be of limited statistical value. Collectively, however, they provide evidence of a remarkably low maternal mortality, especially when compared to the mortality experienced in the twentieth century. Robert Bland's report of the midwifery department of the Westminster General Dispensary, published in 1781, is, as far as I know, the first comprehensive account of an unselected series of deliveries amongst the poor. Carefully compiled and thoughtfully discussed, the report is based on 1,897 deliveries between 1774 and 1780.52 The maternal mortality rate was 3.7 per 1,000 deliveries amongst a population living in poverty under some of the worst conditions of urban squalor. At this, as at other dispensaries and the out-patient lying-in charities in the eighteenth and nineteenth centuries, midwives were engaged and paid by the institution. They were subject to strict rules and were instructed by the physician-or surgeon-accoucheurs of the charity who attended all complicated cases. Granville published as an appendix to his book an impressively sensible and comprehensive set of instructions for the midwives of the Westminster General Dispensary.53 Almost certainly, the dispensary midwives, by selection, training, and regulation, provided a higher standard of obstetric care than the private "midwives" of the poor areas who, on many occasions, may have combined midwifery with the treatment of ordinary septic conditions or the laying-out of the dead.54
In 1882, Granville published a similar report to Bland's.55 There were 687 deliveries with a matemal mortality of 5.8 per 1,000 amongst patients living "in the utmost state of wretchedness and want... being confined in small, cold and damp 5"Robert Bland, 'Midwifery reports of the Westminster General Dispensary', 1781. Full title: 'Some calculations of the number of accidents or deaths which happen in consequence of parturition; and of the proportion of male to female children, as well as of twins, monstrous productions, and children that are dead-born; taken from the midwifery reports of the Westminster General Dispensary: with an attempt to ascertain the chance of life at different periods, from infancy to twenty-six years of age; and likewise the proportion of natives to the rest of the inhabitants of London. In a letter from Robert Irvine Loudon rooms, either in cellars or garrets". Both Bland and Granville presented their results so that we know how many cases were delivered, as Granville put it, "without the slightest interference, by nature alone", and how many, as Bland put it, with "little more than common assistance". From such data we can estimate how many patients might have been expected to survive an unattended labour. The answer from both reports is between 97 and 97.5 per cent; in other words, a mortality rate of twenty-five to thirty per thousand deliveries, and this may well verge on the side of pessimism. Although this is no more than a rough estimate, it does suggest that institutions or obstetricians whose records showed a mortality rate of thirty per 1,000 or more were almost certainly increasing the risks of childbirth, while those achieving a rate of fifteen, or less than ten, were probably providing worthwhile obstetric care. But many of the lying-in charities and dispensaries did a great deal better. The Royal Maternity Charity, for example, which covered a three-mile radius from St. Paul's Cathedral, produced consistently low maternal mortality rates. Even the figure of 4.6 in 1843-44 (table 3, no. 6) is inflated because it contained associated deaths; the puerperal mortality was 3.5. Otherwise, the results speak for themselves.
The data from private practice ( Before the reasons for the undiminished maternal mortality in the post-registration period can be considered there are two connected questions that need to be answered. First, what were the components of maternal mortality and did they change significantly during this period? Second, do the national statistics reflect the true level of puerperal mortality or were they so distorted by changes in the classification of disease, and the completeness and accuracy of death certification, that a true fall in mortality was obscured by statistical artefact?
Causes of death in childbirth
Broadly speaking, the relative contribution of various causes to maternal mortality did not change significantly during the period 1850 to 1935 (see table 5 ). Puerperal sepsis was responsible for about half the total deaths and remained the single most common cause of death until 1937. Ante-and post-natal haemorrhage, and toxaemia were next in importance, accounting in most years for a little over one-quarter of all deaths. Deaths from abortion are considered below, and a variety of other causes accounted for the remainder.
Toxaemia is a diificult cause to assess.76 It is still a disorder the cause of which is unknown and which cannot be defined precisely. It is primarily a disease of the young primagravida, while post-partum haemorrhage is most common in older mothers who have borne many children. Thus, between 1915 and 1923, toxaemia deaths (recorded as "puerperal convulsions and nephritis") accounted for thirty-nine per "2Loc. cit., note 29 above. The calculation is based on the data in appendix 4, p.136. 73Ibid. From evidence given to this committee it seems that few women were delivered at home by poor law surgeons. Instead, it was insisted that they should go into poor law hospitals. While this is certainly true in some areas, it is impossible to be certain how general this was. 74Maternity in Great Britain. 
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Deaths in childbed cent of maternal deaths in the age group 15-20 and 14.8 per cent in the age group 40+; but the respective rates for deaths from post-partum haemorrhage ("haemorrhage other than placenta praevia") were 4.7 per cent for the 15-20 group and eight per cent for the 40+ group.77 From the late nineteenth century, there were repeated exhortations concerning the early diagnosis and treatment of toxaemia. In fact, there was, and still is, very little that can be done to treat toxaemia apart from induction of labour and delivery.78 The apparent fall in the incidence of toxaemia is simply a reflection of the increased use and efficiency of induction of labour; the more mothers were allowed to go past the date of expected delivery, the more cases of toxaemia. There is no evidence that the tendency to develop toxaemia was more common in the past, although it may have been more frequent due to a larger number of cases of post-maturity.
It is commonly believed that deaths from obstructed labour (usually a consequence of contracted pelvis associated with rickets) was a common cause of mortality in the nineteenth century.79 It is certain that contracted pelvis was much more common than it is today, and it reached a high peak in Glasgow in 1870-80 following an "epidemic" of rickets there in the mid-nineteenth century, which led to the extensive employment of caesarean section.80 But this was exceptional, and caesarean section was rarely employed before the 1930s.
If there was gross cephalo-pelvic disproportion preventing the head from entering the pelvis, death from ruptured uterus or exhaustion was inevitable unless the condition was dealt with. It could be dealt with by caesarean section, but, as seen above, this was so uncommon, except in a few areas, that deaths associated with it can be discounted. The rest would have been relieved either by craniotomy or, in minor degrees of disproportion, by the use of the long forceps. Deaths in these cases could result from injuries or infection associated with these dangerous manoeuvres. Table 6 is based on the detailed report of the very large number of cases delivered under the care of the Royal Maternity Charity in the 1830s and 1840s. There, if anywhere, deaths from obstructed labour should be obvious. Yet the deaths associated with ruptured uterus, exhaustion, and the use of instruments amounted to eighteen out of 126 deaths compared to fifty-six deaths from haemorrhage and thirty-four from sepsis.81 Copeman, in 1874, reviewed his cases, which were all attended "in consultation practice, and are therefore of an unusually severe or complicated character and do not include any attended alone as ordinary cases". Out of 216 cases attended as a consultant, eighteen died but only three deaths could be attributed to obstructed labour. Craniotomy was carried out in fourteen cases with only one death; forceps were used in six cases with no deaths, and ruptured uterus 77Munro Kerr, op. cit., note 4 above, occurred on two occasions, both fatal.82 Robert Dunn, a general practitioner, kept very careful record of his work in the mid-nineteenth century. Out of 4,049 cases there were twenty-seven deaths, two after craniotomy, none after forceps or due to ruptured uterus or exhaustion.83 Obstetric texts of the nineteenth century and early years of this century dealt at length with obstructed labour because it was a terrifying complication and difficult to deal with, giving the false impression that it was very common. The statistics confirm that obstructed labour often carried a high mortality, but that deaths from this cause were much less common than from the causes noted above. Most cases of puerperal sepsis occurred after normal labours in which no interference had taken place. Of the craniotomy case that died, he remarked that she was "almost in articulo mortis when the operation was resorted to as a last resource. There can be but little doubt that craniotomy is generally a safe operation if not too long delayed .... I must say a word about the crotchet in order to denounce it as a more or less dangerous instrument, and very often ineffective ...." "R. Dunn, 'On the statistics of midwifery from the records of private practice', ibid., 1859-60, 1: 279-297.
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Deaths in childbed childbearing age where childbirth was not mentioned, but a puerperal cause was suspected -e.g., deaths from "peritonitis" or "pyaemia". To a certain degree, therefore, under-reporting of puerperal mortality occurred before the 1880s. However, there was a tendency to include associated deaths in the total, especially in private reports, but also in the national figures until 1864, when Farr stated that these should be "referred to the fatal disease in question".84 Moreover, there was no explicit rule at first on the official length of the "lying-in" period for the purposes of death registration. Some late deaths were included until the convention of using one month (it is now six weeks) was adopted. In 1911, the introduction of the International List of Causes of Death (ILCD) led to deaths in the puerperium due to "nephritis and albuminuria" being included as maternal deaths. This made little difference to the statistics because deaths from eclampsia were already included as "puerperal convulsions".85 In 1926, puerperal pyrexia was defined as a "fever of 100-4°F over a period of 24 or more hours during the three weeks after childbirth". In 1927, as noted above, stillbirth registration was introduced; since this increased the denominator from "live" to "total" births, this tended to reduce the maternal mortality rate. Taken together, these factors undoubtedly produced some distortion of true puerperal mortality, but only to a slight degree. The question of deaths from abortion, the extent to which these were hidden and the possible effect on puerperal mortality is, however, complicated and a matter for debate. The influence of abortion deaths on the maternal mortality rate Deaths from abortion were always included in the national figures and remained approximately the same proportion to the total. In 1929, following the fourth revision of the ILCD, deaths from abortion were divided into two groups (nos. 140 and 141), septic and without sepsis. Spontaneous abortion deaths could be septic but sepsis was more likely to occur after induced or criminal abortion. When the latter was recognized and came before a coroner's jury, the death was recorded amongst deaths from violence and excluded from maternal death rates. Although the number of reported deaths from criminal abortion increased through the first three decades of the twentieth century, they were always a small minority of all such deaths and in total were too few to affect the maternal mortality rate materially even if they had been included.86 The important question, therefore, concerns the possible large-scale increase in maternal deaths from undetected, or unproven, criminal abortion. Shorter believes they had a major distorting influence on the national statistics from 1880 to 1930. "So overwhelming was the torrent of abortion fatalities [in the 1930s] that many ended up in general 'puerperal sepsis' put there by local doctors anxious to circumvent scandal or to avoid offending the family."87 He attaches such importance 4Registrar General's Report for 1864, pp.192 and 205. In the report for 1841, there is a long and important account of current views on the contagious nature of puerperal fever, including letters from various practitioners. But the opening section of this account (p.380) seems to show quite clearly that during this period, associated deaths were being included in the statistics of maternal mortality.
"Macfarlane and Mugford, op. cit., note 61 above, fig. 10 to the scale on which this occurred (an increasing scale from 1880 to the 1930s) that he dismisses the undiminished maternal mortality as a myth, asserting that there was a substantial fall in the full-term maternal mortality rate between 1880 and the 1930s and that the abortion deaths were hidden in "puerperal sepsis". If Shorter is right, the fall in full-term deaths should be evident in "accidents of childbirth" as the standard of obstetrics improved, while puerperal sepsis deaths should have increased to maintain the overall level of maternal mortality. But this did not occur. But it may be argued that the fall in full-term maternal deaths was confined to puerperal sepsis where, to an increasing extent, deaths from septic abortion replaced full-term deaths from sepsis. To have caused a substantial fall in maternal mortality, this would have required a very large fall indeed in full-term puerperal sepsis. Such a decline would have removed full-term sepsis from its place as the most common cause of death. All the evidence from the 1920s and 1930s contradicts this assertion. For example, when the Medical Research Council in 1929-30 became concerned with the subject of maternal mortality it identifiedfiull-term puerperal sepsis as much the most important cause of death and directed its research entirely into the cause, prevention, and treatment of this complication.88 Shorter does not quantify the extent of the alleged fall in full-term maternal mortality, but alleges it was "substantial" and refers the reader to a figure of twenty-one as the percentage of allseptic deaths due to induced abortion in Britain in the 1930s.89 Even if allowance is made for these septic abortion deaths, it makes relatively little difference to total mortality. If deaths from septic abortion are subtracted from the total maternal mortality rate, a rate of 4.6 in the late nineteenth century would be reduced to 4.48 and a rate of 4.6 in the late 1920s or early 1930s would be reduced to 4.21.9°Thus, allowance for hidden deaths from induced abortion would at most produce a slight fall, not a substantial one. However, the most important reason for rejecting the hypothesis that there was a substantial fall in full-term maternal mortality, hidden by septic abortion deaths, is the view of medical practitioners working in this period.
PUERPERAL SEPSIS DEATHS AS
Janet Campbell and her colleagues in 1924 and 1932,91 Munro Kerr in 1933,92 and Douglas and McKinley in 193593 were all aware of the problem of fatalities due to induced abortion and to the fact that they were increasing. None, however, believed these deaths disguised a substantial fall in full-term deaths from puerperal sepsis. Munro Kerr in 1933 dealt with this in detail.' He concluded that deaths from abortion, including hidden deaths, had not increased to such an extent as to affect seriously the maternal mortality rate as a whole; he believed they might in the future, and had already done so in some countries, notably in Germany; but not in Britain in 1933.
The evidence therefore suggests that, from the mid-nineteenth century until the mid-1930s, there was no substantial or sustained fall in full-term maternal mortality in England and Wales, or in Scotland.
The causes of the undiminished maternal mortality before 1935
A persistent high maternal mortality, or a higher rate in one part of a country than the country as a whole is likely to be due to one or both of two groups of factors. Poor obstetric care, judged by the standards of the time, due to poor education or poor application in practice; or, second, to social and economic deprivation. Social and economic deprivation would operate through its effect on the health of the mother before, during, and immediately after pregnancy and labour. Common sense suggests that poor health due to poor nutrition, housing, and sanitation must lower resistance to most, if not all, the causes of maternal deaths. High maternal mortality, in short, may be due to bad midwives, bad medical practitioners, or unhealthy mothers, and these factors, acting in concert, are often difficult to disentangle. Since the evidence of the relative importance of these factors is sometimes complex, it might be helpful at this stage to anticipate my final conclusion, because it may be regarded as an unexpected one. It is that maternal mortality appears to have been remarkably resistant to the ill-effects of social and economic deprivation, but remarkably sensitive to the good and the bad effects ofmedical intervention. Not all the evidence points this way, but most of it does.
To start with, the pattern of maternal mortality since 1850 is in stark contrast to the pattern of deaths from all causes in women of childbearing age (fig.3) ; and also to the infant mortality rate (fig.4) . The death rate from all causes diminished steadily from 1838, and the infant mortality rate, after remaining level from 1838 to 1900, also fell substantially and steadily until the present. It is generally agreed in both instances that the decline in mortality from 1850 to 1930 had little if anything to do with medical intervention and much to do with rising standards of living. The pattern of maternal mortality for England and Wales as a whole (and also for Scotland) 9 therefore suggests that changes in the standard of living, which had a marked effect on health in other respects, had little influence on deaths from childbirth.
This, however, appears to be contradicted when regional differences are examined, for there appears to be a correlation between regions of high mortality and regions traditionally associated with deprivation and poverty. Williams observed in the late nineteenth century that if a line was drawn from the Severn to the Humber ( fig.6 ) nearly all the counties to the north and west of the line had a higher than average maternal mortality, nearly all to the south and east a lower than average."
What is more, this pattern of regional difference remained largely unaltered from the 1860s until 1935 ( (source: OPCS Mortality statistics)
Dame Janet Campbell, in 1935, assessed this regional difference as one due to a high maternal mortality in heavily industrial and remote rural areas.98 The feature that these two types of region would seem to have in common is poor socio-economic conditions. Williams, a medical officer of health with a lively appreciation of the effects of poor nutrition and living conditions on health, nevertheless rejected this as the explanation of the persistent high mortality in the Welsh mining valleys. At the beginning of the twentieth century, the miners, he stated, were relatively well off, "wages are high, and nourishing food plentiful".99 Poor housing might play a part, but the main reason for maternal deaths was that south Wales was cursed with ignorant midwives who spread puerperal fever from house to house."00 To the observers of regional differences the cause was far from obvious. It might be poverty, overwork, and poor housing that afflicted the poor of the north and west, but equally it might be that these were the least attractive regions for medical practice and they had more than their fair share of inefficient general practitioners and ignorant, dirty midwives. This conclusion was confirmed, at least in part, by Janet Campbell and her colleagues in 1932, when they conducted an examination into causes of maternal "8Campbell (1935), op. cit., note 4 above, who pointed out that Holland's good record in obstetrics was associated with an absence of any large heavily industrialized areas and remote rural ones, which had the conspicuously high mortality rates in England and Wales.
99Williams ( concluded that poor obstetric facilities were mainly to blame for the excess deaths. In Lancashire, while rickets and other disorders of nutrition played a part, they were not considered factors of first importance. It was difficult to separate the effects of poor nutrition and poor obstetric care, but the latter seemed to be the more important. More positive evidence of the lack of importance of social and economic factors comes from a finding so unusual that it has been called the "reverse" relationship between social class and maternal mortality, for it shows that social classes I and II often suffered a higher mortality rate than social classes IV and V. This difference was usually confined to deaths from puerperal sepsis. It is interesting that Robert Bland made a similar observation in 1781:
"'Campbell et al. (1932) , op. cit., note 4 above.
I am inclined to believe that the lower sort of people recover more certainly after parturition than persons in higher stations of life; at least they are less subject to the puerperal fever, which is so fatal if not checked at the first attack; and which, if not caused, is certainly nourished and its malignancy increased by great fires, close rooms, warm septic diet, and costiveness. But the apartments of the poor are generally so crazy, that without opening doors or windows, to which they are sufficiently averse, the air pours in upon them from all sides."02 Such a conclusion was not as surprising then as it is today. The naturalistic philosophies of the eighteenth century suggested that the poor were closer to the "noble savage" of nature and therefore efficiently prolific in their breeding, while the effete and pampered rich were prone to barrenness and the complications of childbirth."03 One might be tempted to dismiss this as impressionistic were it not for subsequent evidence. For example, the mortality rates achieved amongst the poor of London by the dispensaries and out-patient lying-in charities, which were substantially lower than the national rates, suggest that poverty was not an important factor in maternal mortality. But it was Cullingworth who showed in 1898 that if one examined the districts of London in terms of deaths from puerperal sepsis, contrary to expectation, the poorer areas had the lower mortality. Hampstead and Islington had high rates, Rotherhithe and Bermondsey low ones. Kensington and Chelsea had higher rates than Lambeth, Whitechapel, St George's in the East, and Shoreditch.'" The inference, that high mortality rates were associated with a high percentage of deliveries by medical practitioners, low rates with deliveries by midwives, was suggested but not pursued when it was shown that there was even stronger evidence of such an association for Leeds and Glasgow.'05 In 1930-32, further confirmation of this tendency was shown by analysis of maternal mortality according to social class of husband in England and Wales (table 8) . Contrary to so many indices of health, this showed clearly that maternal mortality decreased from social classes I and II to social class V. This was especially noticeable for puerperal sepsis but not for puerperal haemorrhage. The greater risk of sepsis through delivery at home by a general practitioner seems to have been the main but not the only factor in the higher maternal mortality of the higher social classes. What was the explanation?
The likelihood that medical practitioners could carry infection from a fever case to a maternity case had been recognized long before Semmelweis's classical work on the contagious nature of puerperal fever in 1843-46.'" But the association of a high rate of fever with medical attendance was probably not so much due to case-to-case°" Bland, op. cit., note 52 above. spread as to the greater tendency of medical men to carry out vaginal examinations, use forceps, and -compared to midwives -be more impatient.107 This "reverse" social class/maternal mortality relationship was, by implication, a serious criticism of the standard of care in general-practitioner obstetrics. Milne Murray roundly accused general practitioners of the misuse of anaesthesia and of "the ridiculous parody which, in many practitioners' hands, stands for the use of antisepsis".108 Unnecessary interference was a recurrent accusation and in some areas at least appears to have been true. Andrew Topping in 1936, whose evidence is considered later, described the conduct of some general-practitioner obstetricians as "nothing short of murder".109 Dr Cameron of Glasgow informed the Select Committee on Midwives' Registration (1892) that "a chapter of horrors might easily be written upon mismanagement of labour, in which only the mystic letters appended to the operator's name protected him from prosecution".110 But the most telling evidence comes from a report of deliveries in Wales.111 In cases in which the midwife was booked to attend -and these were on the whole the poorest sections of the community -the forceps rate was three to five per cent. But in cases in which the general practitioner was retained, an excessively high forceps rate was often recorded, as this '07Loc. cit., note 29 above, Q.327-336, see also Lewis, op. cit., note 54 above, notes 92 and 119. The confidential inquiry into maternal deaths in 1929 showed that in deaths from puerperal fever transmission from one patient to another was uncommon. Most cases were isolated cases. Out of 616 deaths from sepsis, forty-eight per cent followed a normal labour, forty-four per cent followed a complicated labour, and eight per cent followed a forceps delivery in an otherwise normal labour. 
Irvine Loudon
The author's comment that "forceps are applied unnecessarily often owing to the multiple calls of general practice and the entreaties of the patient" is mild in the face of evidence of such blatantly unnecessary interference. The contrast with the ultra-conservatism of early-and mid-nineteenth-century general practitioners is striking, and it is a nice question whether the inexperience in the use of forceps of the earlier practitioners was more or less dangerous than the unnecessary use of forceps by their more experienced successors in the 1920s and 1930s.
Those who believed that poverty and malnutrition were an important contributory cause of maternal mortality were relatively few compared to those who saw the problem entirely in terms of poor clinical care. Nevertheless, the social and economic dimension was not ignored. Williams in 1904 was sensitive to this aspect, and a fellow medical officer of health, observing the high mortality in Wales, suggested in 1937 that it was more likely to be cured by a herd of cows than a herd of specialists.112 Janet Campbell, at the Ministry of Health in the 1920s and early 1930s, was especially concerned with the social as well as the medical aspects of the high maternal mortality. One, however, who was convinced that malnutrition was the prime cause was Lady Rhys Williams, the honorary secretary to the Joint Midwives' Council. Selecting the Rhondda because of its high maternal mortality rate, she conducted an experiment in which food supplements were distributed to expectant mothers. She claimed that, as a result, the maternal mortality rate (which included "associated deaths") fell from 11.29 in 1934 to 4.7 in 1935. It looked impressive.113 Unfortunately, this experiment was seriously flawed in two respects. First, obstetric services in the Rhondda were extensively improved just before food supplements were introduced: second, the food supplements were, to say the least, odd and inadequate, consisting of the distribution to each mother (on average) of 6 x 4 ozs. of Marmite, 6 x 6 ozs. of Brandex Extract of Beef, 6 x 8 ozs. of Ovaltine Egg and Milk Extract, less than one-fifth of a one-lb. tin of Dorella dried milk, and a free pint of milk a day in the last three months of pregnancy. There is no knowing how much of this was given to husbands or children, and even if it was none, "it seems probable", as Lady Williams admitted, "that the malnutrition of these women was not fully overcome". Packed and concentrated foodstuffs of this kind were then much in vogue, but their choice, says the author, was dictated by "the difficulties of administration and distribution of fresh foods". The paper is not convincing.
It is possible to criticize the medical profession and official bodies in the 1 920s and 1930s for their relative neglect of social aspects of obstetric care. It is certainly true that most observers blamed poor clinical performance for the high mortality. Neither midwives nor general practitioners escaped blame, for not only were the general Deaths in childbed levels of obstetric care provided by each considered to be unacceptably low, but the absence of co-operation between the two, stemming from traditional competition and mutual hostility, was also perceived as an important cause of obstetric disasters.
In 1929 and the early 1930s, the Medical Research Council, at the request of the Ministry of Health, turned its attention to maternal mortality. In 1932, with a frankness and force in the preliminary draft which was muted in the final publication, the committee on maternal mortality listed the sins of omission and commission.,, 4 The most important were thought to be, perfunctory attention to antiseptic techniques; failure to appreciate the importance of wearing masks; much unnecessary interference in normal labours; inadequate ante-natal care and selection of difficult cases for hospital delivery; midwives harassed by financial anxiety; poor co-operation between midwives and general practitioners in domiciliary midwifery; too few maternity beds; and poor obstetric training of midwives and doctors. Conspicuous by its absence was any suggestion that social and economic factors were important. In a remarkable letter on the hopelessness of persuading general practitioners to read a report on maternal mortality, let alone act on it, the director of the Stationery Office remarked: "The terrible thing about this latest Maternal Mortality Report is the revelation of the lives which might be saved, not by advanced technique, but by the simplest aseptic precautions that one would have expected medical men to observe on their own initiative".115 We share his sense of horror. Between 1930 and 1933, 10,660 mothers died in childbirth and at least forty per cent of these deaths were considered to have been potentially avoidable.
In 1979-82, the expected maternal deaths from the same number of deliveries would have been 295.
But there was nothing new in most of these conclusions. Through the work of William Farr in the 1870s, Williams in 1904, and a number of authors up to 1932, most of the Council's conclusions had already become established dogma, especially those concerning the failure to adopt antiseptic and aseptic techniques. These did not need to be applied with as much care as was needed in surgery to be effective in midwifery.116 The statistics of the lying-in hospitals seemed to show how much could be achieved by antisepsis because, as Bonney observed in 1919, "Taking the conduct of labour in general, not much more than a bowl of antiseptic stands between the practice of today and the practice of the [eighteen] sixties".117 Whether it was the bowl of antiseptic, or the influence of the latter in effecting a new standard of cleanliness, is debatable. Probably it was both. In certain aspects of surgery a fall in It is not surprising that those concerned with the teaching of obstetrics, seeing what they believed was a low standard in general practice and, at the same time, faced with the opposition of their medical and surgical colleagues in teaching hospitals over the curriculum time for teaching obstetrics, believed the future lay in developing obstetrics as a hospital speciality with the ultimate elimination of the home delivery by the general practitioner.
One of the most uncompromising proponents of hospital delivery was Victor Bonney in 1919. In his opinion, "midwifery is a pure surgical art" since the baby was a "neoplasm" and "labour is a process accompanied by self-inflicting wounds and the puerperium a period of their healing". Hospitals, he said, were safe because: "Although the antiseptic measures employed in lying-in hospitals fall far short of those in use in general surgery, they have sufficed practically to abolish extrinsic infection [in spite of] the collection of a number of patients under one roof." There should be, he said, "large lying-in hospitals all over the country" and outside emergencies could be dealt with by a hospital team travelling by motor-car -the "flying-squad" principle. It was implied that, if general practitioners were to continue to practise obstetrics, it should be within the hospitals.'22
The ignorance of the nineteenth-century midwives, the Sarah Gamps, was a byword amongst doctors, and since there was so much mutual hostility and most of the evidence about midwives comes from the medical profession, it is difficult to know how bad they were. Farr in 1841 admitted that some were excellent but continued that in many cases "the nurses and old women in attendance... have peculiar views of their own which they lose no opportunity of announcing and ""Hamilton, op 
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Deaths in childbed carrying into effect with the best intentions and the worst consequences". To Farr, the need for formal training of midwives was obvious. The time had passed when it could be argued that "midwives were born, not made".123
The Midwives' Act of 1902 was expected to lead to a rapid transformation in the standard of midwifery. What had not been anticipated, although it should have been, was the slowness of the transformation. In 1908, seventy-three per cent of midwives still practised without antiseptics and twelve per cent conformed to the drunken stereotype of Sarah Gamp.14 Because the Act allowed those who had been in active practice before 1902 to continue as "bona fide" midwives (like the "pre-1815" medical practitioners who continued to practise after the introduction of the Apothecaries' Act), it was not until the end of the 1920s that the majority of midwives ceased to be elderly and often unteachable local residents (some could not be taught to read a clinical thermometer) and became younger middle-class professionals.125 Not only was the "bona fide" group -some able and experienced, others not -active and numerous, especially in the country, but employment of the cheaper "handywomen" continued through the 1920s.126 For the first three decades of the twentieth century, therefore, the expected dramatic improvement in women employed as midwives occurred only slowly. The evidence that standards of care in midwifery before the Second World War were considered to be unacceptably and unnecessarily low is considerable. The evidence that this had a direct effect on the maternal mortality rate was largely circumstantial until the Rochdale experiment. When Dr Andrew Topping went to Rochdale as Medical Officer of Health in 1930, it had "the very unenviable distinction of having the highest [maternal] mortality rate in the country over a period of years". The average for the four years 1928-31 was "a fraction less than 9". By 1932, it had been reduced to 1.76; by 1933 to 2.87; a few unusual deaths brought the rate back up to 5.65 in 1934, but in 1935 it fell back to 1.75. This dramatic fall was achieved by simple measures. Propaganda and the help of the press led to a high attendance rate at specially established ante-natal clinics; medical practitioners were made aware that "case reports for the previous years had shown... no ante-natal care... evidence of unnecessary and violent interference [whereby] shock and haemorrhage following a difficult labour was by far the commonest cause of death". Deliberate and effective publicity, the establishment of a genuinely effective and co-operating service of midwives, general practitioners, and a consultant recruited from Manchester, and the opening of a puerperal fever ward, seem to have brought a new optimism and to have been remarkably effective in lowering the mortality rate from childbirth.127 Although the paper was hailed as a breakthrough at the meeting where it was given, it was soon eclipsed by Colebrook and Kenny's paper on the use of sulphonamides in puerperal fever, published only five months later.128 Topping's paper is, however, historically important. It would be simple and tempting to attribute the undiminished maternal mortality up to 1935 to the absence of an effective agent for treating puerperal fever, and this view receives apparent confirmation by the steep decline in deaths after 1935. Yet, this was only part of the story. As many authors had suggested since the 1870s, the continuing high maternal death rate was not so much due to some extraordinary and insurmountable factor but rather to the summation of a whole series of relatively slight and rather dull defects in education and sins of omission. Remedies were known and at hand but not applied. The Rochdale experiment provided vivid confirmation of this thesis. But it did more than that. When Oxley, Phillips, and Young reviewed the Rochdale experiment, they remarked:
It is significant that the analysis of the individual death records failed to reveal any evidence for the view that the high death rate of Rochdale could be attributed to factors arising out of the economic disabilities from which, as a highly industrialised community, this borough, in common with its neighbours, was naturally suffering during the years of the investigation. In other words, the investigation showed, in the majority of the cases, the existence of obstetrical factors which in many instances were 
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Deaths in childbed but also the development of obstetric care, the relative amount of care provided at home or in hospital, the distribution between midwives and medical practitioners, the development of obstetric training and attitudes to obstetrics, and other factors which are known to affect mortality rates. This would have to be done for every country whose statistics were compared to those of Britain. While this would undoubtedly be an important contribution to the history of obstetric care, it was clearly impossible to contemplate within the confines of this paper.
POSTSCRIPT
This study terminated with the introduction of the sulphonamides. But a brief discussion of maternal mortality after 1936 has a bearing on the earlier period. The fall in maternal mortality from 1936 was, in the first few years, almost entirely due to the decrease in deaths from puerperal fever ( fig.2) . It can be attributed with confidence to the sulphonamides, and later the antibiotics. The fall in deaths from the "accidents of childbirth", which was largely unaffected by antibiotic treatment, started about 1939 and then followed a steep downward path in parallel with the fall in deaths from puerperal fever. Why? The suggested reasons for the overall reduction in mortality, are first the antibiotics and blood transfusion, and second, better clinical care, better education of medical students and midwives, greater co-operation between general practitioners and midwives and consultants, the increasing application of ante-natal care, and better nutrition with iron and vitamin supplements. All these changes were introduced on a very wide scale as a result of the wartime organization of food and matemity services."30 Once introduced, they were extended during the post-war period. Thus the changes which led to the dramatic fall in the deaths from "accidents of childbirth'' were those which were conspicuous by their absence in the first third of the twentieth century. The reasons suggested for the undiminished mortality up to 1935 are consistent with those suggested for the subsequent sharp and sustained fall in childbirth deaths. The story as a whole can be seen to be consistent.
